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Re: Southern Califormia Edison’s 2005 Electricity Demand Forecast Forms
Dear Commission

Pursuarnt to the California Energy Commission’s (Commission) request for data and analyses
relating to electricity demand, enclosed are Southem California Edison’s (SCE) 2005 El ectricity
Demand Forecast Forms 1, 2, 3-Comunitted, 4, 5-Comumitted, and 6. SCE i providing this
forecast data via e-mail and on two separate diskettes via owmwht courier. One diskette
contains the forecast data which can be disclosed to the public, and, per our enclosed Apphr“amon
for Confidentiality (Application), the data contained on the second diskette should be treated as
confidential. SCE has also provided this information and the Application via e-mail,

The overwhelming majority of SCE’s data will be made available to the public. SCE narrowed
down, to the maximumn extent possivle, the scope of data requiring protection. The only data
SCE considers confidential is market sensitive information which, if obtained by market
participants, could be used to raise the price of electricity for our customers, SCE appreciates
your consideration of maintaining this market sensitive information as confidential,

i

If you have any questions regarding this forecast data or our Apphéation, please call me at
(916) 441-2369.

Sincerely,

J\W\J&UML GU W\uﬁ / ﬁgb

Manuel Alvarez

Enclosures:

Demand Forecast Forms — Public Version

Demand Forecast Forms ~ Confidential Version

Demand Forecast Form 1.6 — Confidential Version

Application For Confidential Designation (with Appendix)

Description of SCE’s Sales, Energy and Demand Forecast Methodology

cc:  Commissioner John L, Geesman
Cornimissioner James D. Boyd
Kevin Kennedy
Tom Gorin
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APPLICATION FOR CONFIDENTIAL DESIGNATION
(20 CCR SECTION 2505)

2005 INTEGRATED ENERGY POLICY REPORT
Docket Number 04-IEP-1

Applicant: Southern California Edison Company (“SCE”)

Attorney for Applicant: Laura Genao

Address of Attorney: 2244 Walnut Grove Ave.
Rosemead, California 91 170
laura.genao@sce.com

(626)302-6842

1.  (a) Title, data, and description of the record.

2005 Energy Report Electricity Demand Forecast Forms adopted by
the California Energy Commission (“CEC”) on November 3, 2004.

(b) Specify the part(s) of the record for which you request
confidential designation.

Pursuant to the procedure set forth in 20 California Code of
Regulations Sections 2505 et seq., SCE requests that the following parts of
Forms 1.2, 1.3, 1.4, 1.5, and 1.6 of SCE’s February 1, 2005, 2005 Integrated
Energy Policy Report (“IEPR”) filing, be designated as confidential and
exempt from public disclosure.

e Form 1.2-—SCE requires confidential treatment of the information
contained in the column labeled “Distribution System Energy
Requirements at Generation” for the years 2005-2016. This
information should remain confidential for 15 years from the date
of this filing. :

e Form 1.3—SCE requires confidential treatment of the information
contained in the column labeled “Bundled Customer Peak at
Generation” for the years 1998-2016. This information should
remain confidential for 15 years from the date of this filing.

e Form 1.4—SCE requires confidential treatment of the information
contained in the columns labeled “Bundled Customer Peak at
Generation” and “Coincident Direct Access at Generation” for the
years 1998-2016. SCE also requires confidential treatment of the
information contained in the column labeled “Distribution Service
Area Peak Demand at Generation” for the years 2005-2016. This

information should remain confidential for 15 years from the date
of this filing.



e Form 1.5—SCE requires confidential treatment of all Peak
Demand Weather Scenario information contained in Form 1.5,
This information should be kept from public disclosure indefinitely.
e Form 1.6—SCE requires confidential treatment of all LSE hourly
load information contained in Form 1.6. This information should
remain confidential for 15 years from the date of this filing.

2.. State and justify the length of time the Commission should keep
the record confidential. '

As set forth above, SCE requires that the specified information be kept
confidential for 15 years (in the case of Forms 1.2, 1.3, 1.4, and 1.6) and
indefinitely (in the case of Form 1.5). SCE believes these documents must be
withheld from public disclosure for the specified periods of time because their
disclosure will likely cause prices to rise, as set forth in Section 3, below.

Additionally, although the information for which SCE seeks protection
from disclosure may become historical at some point, it cannot credibly be
argued that the information will become commercially worthless in less than
15 years. If released, historical information in the categories specified by
SCE will allow sellers to develop correlations between forecasted aggregated
energy needs and peak load values, particularly where the information is a
function of weather. This information is of enduring value and could be used
to the detriment of SCE’s customers as detailed below.

3. (a) State the provision(s) of the Public Records Act or other law
that aliows the Commission to keep the record confidential, and
explain why the provision(s) applies to the record.

SCE purchases and sells large quantities of electrical energy on behalf
of its customers. The marketplace for such purchases and sales is highly
competitive. Accordingly, information regarding when, and how ruch
energy, SCE has to sell or purchase on behalf of its customers is extremely
valuable and, if revealed, could place SCE at a competitive disadvantage
when purchasing or selling energy.

The data specified in this application requires confidential treatment
because it contains information that could allow a party to calculate SCE’s
forecasted energy supply needs for the peak of the vear, or on an hourly basis.
By thus determining a critical factor in the calculating of SCE’s “residual net
short” position—the amount of energy SCE needs to procure in the market
after meeting its forecasted load with “must take” and utility retained
generation-—potential suppliers would be able to figure out SCE’s customer
demand for the year, or on any particular hour or day, and whether SCE had
sufficient resources to meet that demand. With such information, a supplier
could charge SCE a higher price for power, or depress the price SCE could
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obtain for selling power when it had too much on hand. Either outcome
would ultimately harm SCE’s customers i

Because such forecast information is extremely commercially sensitive,
it 1s shielded from disclosure by several statutory provisions. First, under the
Public Records Act, Govt. Code Section 6254(k), records subject to the
privileges established in the California Evidence Code are not required to be
disclosed. Under the Evidence Code Section 1060 “trade secrets” are shielded
from disclosure. Such “trade secrets” are defined as any “information,
including a formula, technique, and process, that: derives independent
economic value from not being generally known to the public or to other
persons who could obtain value from its disclosure or use; and is the subject
of efforts that are reasonable under the circumstances to maintain. its
secrecy.” Civil Code Section 3426.1. The documents for which SCE seeks
confidential protection here are trade secrets because they derive value from
not being known to the public—public disclosure of this information could
cause prices to rise.

Second, SCE believes that statutes and rules governing the disclosure
of information to the California Public Utilities Commission (“CPUC”) are
relevant to the discussion of the types of information that should be made.
public. Under Section 454.5(g) of the Public Utilities Code, the CPUC must
develop procedures (and has done so) to keep confidential, market sensitive
~information related to a distribution utility’s procurement plan. Because the
IEPR proceeding addresses inputs to the utilities’ procurement plans, the
data provided in the forms listed above is within the scope of that provision.
Additionally, the CPUC’s General Order 66C specifically sets out as
information that is “not open to public inspection,” those “reports, records,
and information requested or required by the Commission which, if revealed,
would place the regulated company at an unfair business advantage.”
General Order 66C, Section 2.2(b). To the extent that CEC staff members are
working as agents of the CPUC in the IEPR, they should also be bound by
General Order 66C.

As set forth above, public disclosure of the information for which SCE
seeks a confidential designation would harm SCE and its customers by
revealing SCE’s energy needs, and by giving other entities sufficient
information whereby they could reverse engineer the formulas used by SCE
to forecast those amourits. Public knowledge of this information will
ultimately lead to SCE being put at a competitive disadvantage when
procuring and selling energy.

1 As evidence of the likelihood of this outcome, SCE has attached, as Appendix A, a copy of
a study by Dr. Charles Plott, Ph.D, which finds that disclosure of market sensitive
confidential information to market participants in a competifive market will cause prices -
to rise. A copy of this study was previously submitted to the CPUC on March 1, 2004.

See SCE’s Comments on the Consequences of Public Disclosure of Confidential
Information, dated March 1, 2004, in CPUC Rulemaking 01-10-024,
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(b) Discuss the public interest in nondisclosure of the record. If
the record contains trade secrets or its disclosure would otherwise
cause loss of competitive advantage, please also state how it would
be lost, the value of the information to the Applicant, and the ease or

difficulty with which the information could be legitimately acqulred
or duplicated by others.

As set forth above, the data for which SCE seeks a confidential
designation should be so deemed because it contains information that could
allow a party to calculate SCE's forecasted supply needs, either on an annual
peak basis or on an hourly basis. By thus determining a critical factor in the
calculating of SCE’s “residual net short” position—the amount SCE needs to
procure for its customers in the market after meeting its forecasted load with
“must take” and utility retained generation—potential suppliers would be
able to figure out SCE’s customer demand on any particular hour or day.
When this information is used in conjunction with public information about
the large quantity of must-take resources, such as DWR contracts, that SCE
has, a supplier could determine whether SCE had sufficient resources to meet
its demand. With such information, a supplier could charge SCE a higher
price for power, or depress the price SCE could obtain for selling power when
it had too much on hand. Either cutcome would ultimately harm SCE’s
customers, who will bear the burden of the higher costs.

Additionally, the weather sensitivity information provided on Forms

1.3 and 1.5 is commercially sensitive because it indicates the degree to which |
SCE’s supply needs or surplus supply conditions change as weather (or shozt-
term weather forecasts) change. The passage of time does not render this
historical information less commercially sensitive. Because the relationship
between weather and demand changes slowly, any public disclosure would
give market participants information about SCE’s future sensitivity to
weather.

While SCE cannot assign a value to the information it seeks to protect,
it can state with certainty that the hourly and peak information for which a
confidential designation is sought could not easily be acquired or duplicated
by others. Moreover, it would be very costly to SCE’s customers (and likewise
valuable) to its suppliers if it were publicly disclosed. The weather scenarios
contained in Form 1.5, for example, consist of mathematical formulas and
relations that rely on the weighting of various weather stations across the
state. SCE vigorously protects this information, and does not disseminate it
unless it is subject to the provisions of a restrictive confidentiality order that
assures it will not be publicly disclosed.

4. State whether the record may be disclosed if it is aggregated with
other information or masked to conceal certain portions
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(including but not limited to the identity of the Applicant). State
the degree of aggregation or masking required. If the data ccannot
be disclosed even if it is aggregated or masked, explain why.

SCE has limited the amount of data it seeks to designate as
confidential in this filing, For the reasons stated in response to question 3(b),
5CE does not believe that this mformatlon can be aggregated or maske d in
any other fashion.

53, State how the record is kept confidential by ﬂjxe Lpplicant arad
whether it has ever been disclosed to a person other than an
employee of the Applicant. If it has, explain the circumstanc es
under which disclesure occurred.

SCE has not, to the best of its knowledge, previously publicly released the
information for which it seeks confidentiality here. While some of the
information contained in the referenced forms may have previously beer
released to CPUC and CEC staff members, as well as non-market
participants of SCE's Procurement Review Group, SCE has only made stich
information available under strict non-disclosure agreements approved Iy
the CPUC and endorsed by the parties receiving the information. SCE lhas
not, to the best of its knowledge, publicly made this data available in the form
required by the CEC. '

- T certify under penalty of perjury that the information contained in this
application for confidential designation is true, correct, and complete to the
best of my knowledge and that T am authorized tomake the application =xnd
certification on behalf of the Applicant.

Dated: February 1, 2005

Pigned: (/—w\\{ f% e Z;y’ﬁﬂ/(/

Name: Laura Genao
Title: Attorney
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Forced Information Disclosure and the Fallacy of Transparency in Markets
Timothy N. Cason and Charles R. Plott

June 25, 2004

Abstract

The research addresses a widely held belief among regulators that any additional information
about the objectives and intentions of one side of a market made available to other market
participants will improve market performance. The belief is about the principles of market
behavior in general in that the coordination of exchange will be better facilitated by any such
information revelation and both sides will be better off. The experiment reported here is
specifically motivated by regulatory hearings before the California Public Utility Comrnission on
the California wholesale electricity market. Electricity suppliers argue that the California public
would pay lower prices if the market demand by the major (public utility) buyers is known to
sellers. The markets studied are in the form of decentralized, privately negotiated contracts,
typical of the wholesale electricity markets. The experiment demonstrates that such markets
generally converge to the competitive equilibrium. However, forced disclosure of demand works
to the disadvantage of the disclosing side of the market. If the principles of market adjustment
observed in the laboratory are also operating in the Califormia wholesale electricity market, the
proposed regulation forcing such disclosure would result in higher electricity prices for the
consuming California public.

" Cason: Department of Economics, Krannert School of Management, Purdue University, 403 West State Street, -
West Lafayette, IN 47907-2056, USA.. E-mail: cason@memt.purdue.edu. Plott: Division of the Humanities and
Secial Sciences, 228-77, California Institute of Technology, Pasadena, CA 91125 USA. E-mail

cplott@hss caltech.edu. Funding for these experiments was provided by Southern California Edison. Disclaimer:
The authors served as consultants for Southem California Edison before the Public Utilities Commission of the State
of California concerning Order [nstituting Rulemaking to Establish Policies and Cost Recovery Mechanisms for
Generation Procurement and Renewable Resource Development, Rulernaking 01-10-024. Subsequent research

support was provided by the National Science Foundation and the Caltech Laboratory for Experimental Economics
and Political Science.
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Forced Information Disclosure and the F allacy of Transparency in Markets
Timothy N. Cason and Charles R. Plott
“...ratepayers (i.¢. California consumers) are aided when market participants
have access to this level of [comprehensive utility planning data] inforraation
...market participants (e.g generators, energy service providers...) are able to

more effectively plan to meet the demands of ratepayers...[to] develop the most
efficient and cost-effective solution to meeting product demand.” (page 8,

Comments of the Independent Energy Producers Association Concerning Data
Confidentiality, 2004)

“The Claliformia] E[nergy] Clomission] does not believe that California
ratepayers will be harmed by a more transparent system.” (page 4) “.. .[it]
believes all planning ‘facts” ought to be publicly available.” (page 7, California

Energy Commission’s Comments on Confidentiality of Planning and Procurement
Information, 2004)

1. Introduction

The preceding quotes, taken at face value, suggest that some commentators believe that
more information about the cbjectives of one side of a market made available to the other side of
the market always unproves the advantages of the market for all. One often sees the term
transparency to describe a wholesome objective for regulated markets, referring to the disclosure
of private information by market participants. The belief 1s about the fundamental principles of
price discovery in markets; that the law of supply and demand operate neutrally and more
efficiently if all information is public. This view 1s reflected, for example, in the “sunshine”
provisions of regulatory rulemaking in many states, as well as advice for financial markets from
the IMF (2001).

But is more information always better? Motivated by a dispute over information
disclosure proposed for California’s regulated utilities, this paper presents laboratory evidence
that forcing only some parties to reveal private information when bargaming with others can

result in inferior terms of trade for the revealing agents. In other words, forcing the utilities to
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reveal confidential information regarding their energy demands to suppliers leads to higher
negotiated pﬁces and ultimately higher electricity prices for California consumers. The fallacy is
that greater information in markets necessartly improves market performance.ﬁ:om the pomt of
view of all participants. While no detailed theory that leads to this view is offered, thé fallacy
itself appears to rest on a flawed interpretation of the law of suﬁply and demand along the
following lines: Efficient market equilibration is identified with the Nash Equilibrium of an
associated game theory model.  For the game to equilibrate at an ef’icient Nash equilibrium
compete information about player utility functions nust be necessary. Therefore, markets will
work better if the utility functions are known to all. Of course, every sentence of the above
argument can be challenged as incorrect.

Cur experiment evaluates the market implications of greater information dissemination
based on a static environment without endogenous entry or exit of suppliers. The quotes above
for California, as well as the position of the European Federation of Energy Traders, indicate that
commentators believe that one benefit of greater transparency arises through more efficient entry
decisions. Although the experiment does not address these long run considerations directly, it
does provide some indirect evidence that entry could be attracted by greater information
dissemination because the information leads to higher prices and profits of suppliers. Rut if this
information release ultimately leads to lower costs to the buying utilities due to increased entry,
utilities should not need additional regulations to force them to reveal their planning and
procurement data.

Before presenting details of the experimental design, it is useful to first present some

background of the motivating controversy in the California electricity market that serves to

! “Paor access to nformation raises a huge barrier to the entry of new market participants and is stifling the
development of efficient, transparent wholesale markets” (page {, EFET, 2003).
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characterize the manner in which the fallacy finds its way into irﬁportant regulatory discussions.
Overall, about one-third of the energy requirements of California’s investor-owned electric
utilities are met by utility-owned generation The remaining two-thirds are bought from
ind.ep’endent power producers, other out-of-state utilities, and federal power projects such as the
Bonneville Power Administration. While some of this power is bought on centralized spot
markets, most is procured through short term (a year or less) and medium term (one to five
years) contracts that are negotiated wifh these suppliers.

The relationship between California’s electric utilities and third party intervenors such as
The Utility Reform Network (TURN) and the Office of Ratepayer Advocates (ORA) has been
strained over the years, particularly recently because of the well-publicized problems writh
energy pricing in the state. Starting in 2002 these intervenors, supported by market participants
who sell power to California utilities, sought to require the utilities to publicly release substantial
amounts of short- and long-term planning data to all market participants, including all product,
price, forecast and availability information contained in the utilities’ proéurement-related
activities and applications. The intervenors and suppliers argued that this mcreased the market’s
transparency and will operate to the benefit of the electricity consuming public. In the utilities’
opinion, however, revealing such detailed data is tantamount to revealing all of their relevant
demand information to potential suppliers prior to initiating negotiations.

Through a series of hearings, administrative law judge rulings and negotiated settlements
between the utilities and the mtervenors during 2002 and 2003, the utilities etther agreed to or
were ordered to provide some additional information that had previously been considered
confidential Some planning and forecast data, as v?ell as short-term procurement plans, for
example, are now released but with a lag of several years. Other “market sensitive” information

was not to be released. Nevertheless, in an April 3, 2003 ruling, the judges and the Public



Utilities Commission expressed intent to revisit their approach governing the treatment of
confidential information, to improve “transparency in resource planning.” The utilities strongly
oppose releasing more information to the suppliers, and the suppliers strongly support receiving
additional information from the utilities.”

It is well recognized in economics, of course, that as long as interests of bargainers are
not sufficiently integrative (1.e., are not largely aligned with common interests) then providing
private information to a bargaining opponent can make the revealing party no Better off. This is
true of most economics problems such as bargaining over predominantly distributive attributes
like price. For example, see Kennan and Wilson (1993) for an overview of bargaining models
with private information. In regulatory disputes like this, however, theoretical arguments may
not carry as much weight as clear, empirical evidence. To make a clear comparison between
market outcomes with and without information disclosure using field data would require at least
two different regulatory territories with different disclosure rules but similar market conditions
(e-g., number of utilities, suppliers, power exchanges, procurement rules, weather conditions,
etc.). But as any Californian will tell you, California is a unique place. Therefore, an accurate
empirical evaluation of the information disclosure rules, holding otherllnarket conditions
constant, is not feasible with field data. Empirical evidence, however, can be provided by a
laboratory study.

Our laboratory experiment consists of 17 separate market sessions. We consider 5
separate environments, as explained in Section 3, All experiments are conducted in a new
laboratory trading mechanism, described in Section 2, meant to capture many of the salient

features of a market with multilateral, private pairwise negotiations, with no public transaction

? The California Energy Commission (2004) has weighed in on the side of the suppliers. Noizbly, the CEC also
recommends that suppliers be allowed to keep their fuel prices confidential for 6 months, because such information
provides a basis for a competitive edge among competing supptiers. TLal is, they argue that suppliers should be able
to keep their costs private while utilities should be required to reveal more quantitative details about demand.
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price information. This provides a reasonable approximation to the process of negotiating
contracts for energy in California, where only the very short term (day ahead and hour ahead)
needs are priced in centralized markets.

Sectioﬁ 4 presents the results. We find that negotiated prices tend to favor the
information advantaged side of the market; e.g., prices were higher when buyers’ demand
information was revealed to sellers than when sellers’ cost information was revealed to buyers.
This advantage occurs both in the adjustment phasé as prices are moving towards equilibrium, as
well as after equilibrium is reached. Finally, we find that when sellers are informed about
demand conditions and their own costs, prices are more sensitive to changes in demand
conditions than changes in supply {cost) conditions.

To our knowledge, this 1s the first experimental paper that studies this type of information
agymmetry i1 multilateral negotiations. Several previous studies, however, have miroduced
information asymmetries to bilateral negotiations. Murnighan et al. (1999) formed bargaining
pairs and then privately provided information about both bargainers’ payoff schedules to one
member of the pair. The pairs negotiated over multiple dimensions, including some witk
distributive characteristics (like price) as well as others With integrative, cooperative
characteristics. In face-to-face bargaining, the information provided to one member of the pair
allowed that member to negotiate more favorable outcomes compared to a control treatment with
symmetrically, partially informed bargamers. But asymmetrically informed bargainers were noﬁ
able to negotiate more favorable settlements when negotiations were conducted through
computer chat windows. Roth and Muwmighan (1982) also compare symunetric and asymmetric
information bargains struck over computerized chats, but over lottery “éhips” for prizes of
knowﬁ and unkﬁown value. They find that the asymmetrically informed member of the |

bargaining pair is able to earn more than his counterpart.
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Srivastava et al. (2000} also asymmetrically inform one member of the bargaining pair,
who like in our study negotiate only over price. Both bargainers know the itemn’s cost, but only
the buyer knows the value v she places on the iterme. The researchers do not employ a control
treatment with symmetrically informed bargainers, and they employ alternating offer bargaining,
control beliefs over the buyer’s value v, and vary the degree of uncertainty over v as a main
treatment variable. The authors employ this careful information structure because they evaluate
specific predictibns of the Grossman and Perry (1986) sequential equilibrium model of
bargaining, Srivastava et al.’s results provide some reasonable support for key comparative

static predictions, but they strongly reject the point predictions of the model.

2, The Trading Institution

Qur goal ﬁas to capture some salient features of the multilateral but private, pairwise
negotiations that characterize the price discovery process in the wholesale market for electricity
in California. We chose this market structure for the experiment over classical open outcry
markets for three reasons. First, the fallacy described above typically is found in regulatory
discussions in industries in which the industrial organization is more decentralized, with
localized, private contracts much the same as the California who lesale electricity industry.
Second, it is well known from the study of insiders in open outcry markets that the information
held by insiders quickly disseminates throughout the market and thus the effects of any
asymmetries of mmformation are ty_pically small and hard to detect (Plott and Sunder, 1288,
Forsythe and Lundholm, 1990). We wanted to study the effects in a context in which the
principles at work can be more easily observed and studied. Third, in the California wholesale
electricity markets contract terms following a Successflli negotiation are private informétion, 50

this market does not feature any public transaction price information Participants can negotiate
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simultaneously with different potential trading partners, and any agent is free to initiate or
terminate negotiations with an agent on the other side of the market at any time. Clear]{y,
therefore, the outside option for any negotiation 1s endegenous and is determined by trading
terms available from alternative trading partners.

Most previous market experiments feature centralization of offers and/or transaction
prices, so we required a new laboratory trading institution for these multilateral but private
negotiations. A classic “telephone” market, such as the one used in Hoﬁg and Plott (1982j and in
Grether and Plott (1984), could capture many of the key featurcs of this type of negotiation
process. The message space for telephone negotiations is rather rich, however, and can include
intimidation, unverifiable claims and persuasion Therefore, we employed a computer- mediated
negotiation process to increase control and fimit the message space to the main variable of
interest: price offers.

Figure 1 displays the main trading screen for the Marketscape program used to capture
the key features of private, multilateral negotiations. Buyer 123, for example, receives price
offers from sellers in his “X125 Personal Market,” and they are listed in ascending order in his
personal setl order book shown at the Jower right of the screen. He accepts the best offer by
clicking on a checkbox and then clicking the ACCEPT button  This buyer can also send price
offers to specific sellers by filling out the order form shown on the upper right of this screen He
can revise or add additional offers and cancel any outstanding offers at any time. However, he
must select only one “market” to send any offer to, and only one seller (i.e., that seller’s personal
market) can view those particular offers. Therefore, individual negotiations between any pair of
potential traders are private, but traders can negotiate simuftaneously with mulfiple potential

trading partners. There 1s no public reporting of transaction prices, but traders can always access

their own personal trade history.
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Although this particular form of computer- mediated negotiation is not found in the field,
where many different forms of market exist, it is relevant for the policy question that is the focus
of our research We are interested in the impact of information asymmetry on market outcomes,
and this trading process carefully cohﬁ*ols_ the information exchanged through bargaining. The
negotiafion also permits a rich exchange of price information, without allowing more difficult-to-
control factors such as bargaining personality and style to influence results. Of course, the free-
form nature of this bargaining, unlike othef structured mechanisms such as alternating offer

_bérgaining, limits the applicability of most theoretical models of the bargaining process. But it

more accurately represents the opportunities and constraints of the negotiation process for energy

contracts.

3. Experimental Environment and Design

In any market, the major underlying behavioral motivations of buyers and sellers can be
captured in “reduced form™ (f_lemand and supply curves. Thus, to ﬁe extent that buyer
mformation 1s disclosed to séllers, this 1s similar to disclosing information about the buyers’
demand curve. Of course, there are various amounts of buyer information that could be
disclosed, but eéch piece will reveal something about the demand curve. There is a considerable
range of data that the Public Utilities Commission is considering compelling utilities to reveal,
but the scope of information disclosure being considered is taﬁtamount to revealing all the
information sufficient to define a buyer’s demand curve. Therefore, the experirental design is
based on this broad degree of information revelation Although the Commission nught
ultimately choose a more limited degree of mformation revelation, the current experimental

design should shed light on the direction of general effects that can be expected if more limited

amounts of information are ultimately revealed.
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As is the usual case in markets, each trader knew his or her own trading motivations——
that 1s, sellers knew their own production costs and buyers knew their own valvations for any
units they purchase. For the sessions labeled as “Sellers Informed,” however, the sellers all
receivedinformation (available at any time through a “Payotf Summary” link on their computer
screen) about the minimum amounts that each buyer valued each unit that they might purchase.
The fact that sellers were informed was common knowledge, but the content éf this valuation
information was only distributed to the sellers. Buyers only knew their own valuations and did
not receive any mformation on seller costs or other buyers’ values, a,s‘in the usual case.
Asymmetric information was distributed analogously 1n sessions labeled as “Buyers In formed”;
in these sessions, buyers ali knew the maximm:ﬁ amount of each seller’s cost for each unit
potentially supplied, but sellers only knew their own costs.

For the analysis we divide the 17 experimental sessions mto five designs, with two to five
replications for each design, as summarized in Table 1.

1. Design A has induced supply and demand arrays shown in Figure 2, or a similar variation
with slightly different numbers of buyers and sellers. The distinguishing feature of this
design 1s that it has a narrow range of competitive equilibrium (CE) prices, or it some
cases a unique CE ‘price.

2. Design B has supply and demand arrays shown in Figure 3. The distinguishing feature of |
this design is that it has a much wider range of competitive equilibrium prices. Al prices
in the interval [475, 600] are equilibrium prices in which the quantity supplied equals the
quantity demanded.

3. Design C features a variety of upward demand shifts i different periods, and one supply

shift in an early period. The demand shifts are displayed in the supply and demand arrays

shown in Figure 4.
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4. Design D features a shift in both demand and supply in period 7, which widens the
competitive equilibrium price interval in either the downward or upwai“d direction

Figure 5 displays the downward shift employed in two sessions; the other two sessions of

this design used a mirror image upward shift in the equilibrium interval

5. Design E first shifts the supply function (in period 6) and then shifts the demand function

(in period 10}, as shown in Figure 6.

Both Designs A and B have substantial symmetries between the demand side and the
supply side. We began with symmetric demand and supply conditions to control for any
influences that demand and supply shapes might have on the convergence process and that might
obscure the separate impact of information disclosure.® Thus, while these curves might not
reflect the conditions of the California electricity market, they do allow us to study horw the
proposed information revelations will influence the functioning of the fundamenatal taws of
supply and demand.

Design C serves two functions. First, the design is a robustness check on the overall
patterns of results derived from the other designs. The design involves a series of demand and
supply shifts rather than the single demand or supply shifts of the oth(\ar design. It also
incorporates information revelatién about demands and supplies that are not coincident with
parameter changes, so mformation shifts that might be contained in market activity alone 1s not
confounded with the information provided through regulations to one side of the market or the
other. Secondly, the design is especially felevant for exploring the issues of the California
electricity market. In this design, the supply curves used in the experimental markets have

important qualitative features that broadly correspond to the features found in electricity markets.

? One of the early discoveries made using laboratory markets was that prices tend to convergz from above {below)
the competitive equilibriumwhen equilibrium surplus is larger for buyers {sellers) (Smith and Williams, 1982).
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Supply 1s “flat” over a bréad fange and then turns upward shaiply as capacity Lmits are
approached. Demand, on the other hand, 1s very inelastic and grows from one period to the next.
These are important similarities with the situation that can be expected to evolve in California as
demand for electricity grows due to growing population, short-run supply is inefastic, and the
elasticity of lcng—ruh supply is highly uncertain due the financial stress in the generation
development market. Thus, the design tests for the possibility that the particular parameters

- present in the regulatory dispute that partially motivates the study do not have implications for
the principles that are at work.

Designs D and E, like Designs A and B, are not intended to be consistent with specific
underlying properties of the California electricity market Instead, we chose these parameters to
further investigate how the informatibn advantage enjoyed by one side of the market affects
adjustment to new equilibrium conditions. The designs also provide insight into how
information is disseminated through bargaining in this muitilaterél negotiation wstitution

The other variable that we systematically changed from one expen'ment_al session to
another was whether the supply side or the demand side of the market was asyrm*netricéﬂy
blessed with knowledge about the other side. In 13 of the 17 sessions, the sellers were given
detailed information about the minimum value that units were worth to buyers. For shorthand
we refer to these as “Sellers-Informed” sessions. In the two Design C sessions, the sellers
received this information in period 5, and it was not updated until period 9. In the other sessions,
the seliers received this information before the first period and they were continually kept up to
date about changing information about the buyers. |

While it is not the current issue i California, for an understanding of the symmetry in the

other 4 sessions the buyers were given detailed mformation about the maximum cost that sellers
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incurred to produce units. We refer to these as “Buyers-Informed” sessions, which can be used
as controls to identify the effect of information disclosures.

As highlighted in Table 1, about one-half of the sessions were conducted at Caltech and
one half at Purdue University. All sessions used the identical Marketscape trading pro gram,
runaning on a server located 1n the Caltech lab. All subjects underwent substantial Marketscape
training prior to participating in these sessions, which mncluded “practice” negotiation and trading
with robot trading partners. The specific instructions for the sessions reportéd here, shown n
Appendix A, were distributed to subjects and read orally by the experimenter while displayed on
an overhead projector; Period 1 of each session (not reported) was a practice period that did
count .in the subjects’ final cash earnings. The exchange rate of experimental currency to dollars
varied across design parameters, calibrated to provide average earnings than ranged from about

$25 to $40 for the sessions that lasted between 2 and 2.5 hours.

4. Results

Our first result confirms that th;: general market convergence properties observed in
previous auction-type and exchange-type experimental markets also operates in these bilaterak
negotiation markets.*
Result1:
Prices in the bilateral negotiation markets converge 1o a comperfrive equilibrium under stable
supply-demand condition. (i) average prices approach the competitive equilibrium level and (ii)

the variance of prices across contracts declines over time.

* All of the resulis exclude the small number of transactions that were clearly typographical errors because they
differed from other transaction prices by at least one order of magnitude; {or example, a price of 57 when all recent

transaction prices ranged between 575 and 600. This excludes 48 of the 3351 transactions in the 17 sessions (1.4
percent).

12



Suppert: Despite the decentralized nature of trading and price information, prices move
towards and usually reach thé competitive equilibrium price range in the sessicns reported here.
Figure 7 presents all the transaction prices 1 sesston 040207 to llustrate this price convergence.
Early prices are volatile and many are significantly lower than the equilibrium price range, but
eventually most prices are within the equilibrium range. Table 2 summarizes the deviations of
the median prices from the competitive equilibrium for all sessions that began with at least 5
periods of stable supply and demand conditions {that is, all designs except Design C). The first
column displays the deviations of the median transaction price in the first paying period (period
2), and the middle column displays the deviations m period 5. All median prices lie within the
wide equilibrium price interval in Design B, but period 2 median prices frequently deviate from
the equilibrium in the other designs. The median absolute deviations decline significantly from
period 2 to period 5, based on the 15 statistically independent pairwise differerces shown in the
right colurn (nonparametric Wilcoxon signed rank test p-value=0.031, one-tailed).

Price movements toward the competitive equilibrium interval are clearly eviderit in Table
2. However, by “convergence” in these types of markets, we mean more than z;imﬁly a tendency
for average or median prices to approach the equilibrium level In addition to average prices that
approach equilibrium, convergence also requires price dispersion to decline toward zero. That is,
we expect the “law of one price” to prevail in markets that have converged. Figure 8 presents
evidence on this dimension of convergence. For each pericd and for each session (except those
in Design C) the figure displays the standard errors of the mean associated with the average
transaction prices up unfil the first shift in supply and demand. In most sessions the price
d-ispersionj as shown on the vertical axis, 18 high during the eé.rly periods. As the periods
progress the dispersion falls dramatically in the sense that early dispersion is on ;;he order of two

to five times that of later periods. In other words, competitive pressures are bringing the prices

F

ARER R T T 13
FUA I REUS o vl



together, even though price information is never publicly displayed and traders can only infer
priceé through their bilateral negotiations with other traders.”

The next result presents the mosf umportant conclusion from the experiment: the
relationshnp between pricing outcones and the asymmetric distribution of information.

Result 2:

Information confers a pricing advantage, particularly during the equilibration phase of market
interactions w:hen prices are adjusting toward equilibrium:

Support: Consider Figﬁres 9 and 10, which show the median transaction prices for each period
and each session in Designs A and B. The Buyers-Informed sessions are identified with the
triangle and the cross in both figures. In Design A (Figure 9), for all periods except one the
maximum median price in any Buyers-Informed session is lower than the mintmum median price
in any Sellers-Informed session Pooling the data in Design A across sessions and periods, we
find that prices are on average 7 percent higher when sellers are informed (484) than when
buyers are informed (453). Likewise, in Design B (Figure 10) median transaction prices are also
- usually higher in the Sellers-Informed sessions than in the Buyers-Informed sessions. Pooling
across sessions and periods in Design B, prices are on average 8 percent higher when sellers are
informed (555) than when buyers are informed (516).

Prior to the mid-session shift, Design D has the same supply and demand configuration as
Design A This design therefore provides 4 additional sessions (all with sellers informed) to add
to the 9 Design A and B sessions shown in Figures 9 and 10 for a statistical comparison of prices
in the two information treatments. For this comparison we use the period 5 (median price —

competitive equilibrium price midpoint) deviations for each session in designs A, B and D to

5 Another criteria of convergence often used when analyzing laboratory markets is increasing trading efficiency.
Our markets were highly efficient, but relative efficiency differed across designs due to differences in underlying
value and cost conditions (i.&., displayved in Figures 2 through 6). Cur experimental design does not include sessions
witheut information disclosure, so it cannot determine whether forced disclosure increases or decreases efficiency.
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provide comparable pre-shift prices in all sessions. These deviations are positive in only one of
tﬁe four buyers informed sessions, but are positive in five of the nine sellers informed sessions.
A nonparametric Mann-Whitney test, based on the 13 statistically independent session
observations, marginally rejects the hypothesis that these period 5 deviations are not different in
the two treatments in favor of the one-sided alternative that prices are higher when sellers are
informed about buyer values (p-value=0.087, N=9, Np=4). We draw a similar conclusion from
“a simple cross-sectional OLS-regression that employs one period 5 price deviation observation
per session, which allows us to control for design differences with a Design B dummy wvariable.
The point estimate indicates a 21 franc higher median price when sellers are informed (standard
error 12.7, one-tailed p-x)alue=0.065).

Result 3:

The pricing advantage provided by the asymmelric disclosure of information ofien declines as
prices approach the equilibrium, but the pricing advantage can persist when a wide range of
equilibrium prices exists. |

Support: Figures 9 and 10 indicate that the price differences between Buyers-Informed and
Sellers-Informed sessions are generally more pronounced in the early periods than in the later
periods. For example, consider the size of the percentage price difference across these two
opposite cases for the first 3 paying periods (periods 2 through 4) compared to the next 3 paying
periods (periods 5 through 7). In Design A (i.e., narrow range of equilibrium prices), the
differences in prices across treatments are modestly greater in periods 2 through 4 (averaging 8.1
percent) compared to periods 5 through 7 (averaging 6.7 percent). But in Design B (i.e., wider
range of equilibrium prices), in periods 2 through 4 the prices are on average 10.1 percent higher

when sellers are informed (544) than when buyers are informed (494), while in periods 5 through



7 the prices on average are only 5.3 percent higher when sellers are informed (558) than when
buyers are informed (530}

Nevertheless, an independent examination of the longer Design B sessions 040215a and
040215¢ indicate that the pricing advantage can persist even after prices have converged to
equilibrium, as long as that equilibrium contains a relatively wide range of prices. In the late
perieds 8 through 10, the average transaction price in the Sellers-Informed session 040215¢ is 9
percent higher (581) than in the Buyers-Informed session 040215a (532). Note that both of these
averages are, however, still within the range of equilibrium prices [475, 600].

Resuif 4:

The response of realized transaction prices to changes in equilibrium market conditioris depends
on the information available to traders about the new supply and demand situation. (i) Design D
sessions show that when both types of traders can recognize an underlying shifi, prices adjust
toward the midpoint of the new equilibrium price range, (ii) Design E sessions show that prices
do not adjust to reflect cost reductions when only sellers are aware of the underlying change in
market conditions.

Support: Figures 11 and 12 present median transaction prices for the 6 sessions m Designs D
and B Sellers were informed of the minimum buyer values in all 6 of these sessions. In Design
D a narrow market equilibrium price range in early periods is followed by a large demand and
supply shift in period 7 to a condition that results in both inelastic demand and inela stic supply
and a wide range of equilibiium prices. After the shift, however, prices that were very near the
old equilibrium price remain as possible new equilibrium prices. Thus, since we observe prices
in the equiiibfium range—-as documented throughout these results—a possibility exists that

prices would move very little or by a substantial amount {up to 50 percent) after the shift is

mtroduced in period 7.



Despité the possibility that prices need not adjust by much in order to reach a new
equilibrium level, however, prices in fact adjust quickly and significantly to near the middle of
the new equulibrium price range. What 1s perhaps more surprising is that the shift is similar in
speed and size when the equilibrium shifts down compared to when it shifts up, even though in
all four sessions sellers know the buyers’ values while buyers never know the sellers’ costs.
Buyers can infer that market conditions are changing in period 7, though, because of their own
dramatically revised resale values. This may have motivated them to neéotiate aggressively with
sellers following the shift, leading to substantial downward price pressure when the equilibrium
price range shifted all the way down to 280 francs. This conjecture motivated the more subtle
supply and demand shifts introduced in Design E.

In Design E, sellers’ costs shifted down in period 6 resulting in a downward widening of
the competitive equilibrium price interval. Buyers’ values remained unchanged and they
recetved no information about sellers’ costs, so they should have been unaware of the supply
shift. Although prices could have fallen by as much as 20 percent following this shift and still
remain in the equilibrium range, Figure 12 shows that median prices hardly adjust (remaining
mostly around 700 francs). in both sessions. By contrast, median prices increase immediately in
both sessions when a demand shift that 1s known te the informed seliers is introduced in period
10, and prices continue to rise thereafter. This suggests that when sellers are asymmetrically
informed about buyer values the transaction prices are move sensitive to demand shifts than they
arc to supply shifts.

Result 5;
All results stated above survive the robustress tests of Series C.
Supp ért; Series C consists of two sessions operating under the same parameters. .The tume

series of median transaction prices are displayed in Figure 13. In these sessions, the first two
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periods have stationary, symmetric demand and supply with consumer surplus equal to producer
surplus. Prices converge to near the competitive equilibrium by period 2, consistent with Rgsult
1. In period 3, a demand and supply shift takes place that is not announced to any traders. As
can be seen prices move up, possibly reflecting the asymmetric rents, with consumer surplus
greater than producer surplus and the market in the early part of adjustment fee ing the changes
with a consequent shift upward in price. In period 4, another upward demand shift takes place
that exacerbates this rent asymmetry but does not affect the equilibrium price renge. The
information of the shift is not given to the sellers and there is no tendency for prices to move
upward, consistent with Result 2 that the information disclosure is a key feature that conveys
advantages to the information receiving side. In Period 5, another upward shift in demand takes
place, this time widening the equilibrium price range. At the beginning of the period the demand
1s disclosed to the sellers, and consistent with Result 2 the prices immediately jump in one
market and move sharply upward in the other market two periods later. In period &, another
upward demand shift takes place without demand disclosure. This shift in demand has no effect
on market prices in session 040216a and a small effect in session 040216b, but since the
040216b market had an ﬁpward drift in prices anyway attribution to the demand shift is
problematic. In period 9, when the demand is disclosed and sellers learn of the shift the market
prices immediately respond upward in session 040216a, and median prices respond upward with
a one period lag in session 040216b. The phenomena 1dentified in all of the previous results are
also found in this more complex setting thereby demonstrating that the results are robust to such

environmental changes.
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5. Conclusion

This research was motivated by a proposttion about a basic principle that governs market
behavior that is widely asserted in regulatory settings. The proposition is that disclosure of plans
and market strategies by one side of a market to the other side will be helpful to market
performance and beneficial to all of the market participants. The proposition reflects a belief
about how the laws of supply and demand work and the manner in which information works to
facilitate therir operation The results of the experiménts dernonstrate that such a proposition is
not correct In the context of market transactions such disclosures damage the disciosing party.
The laws of supply and demand follow a compietély different set of principles “rom those on
which the proposition rests.

In the case of the California wholesale electricity market, the proposition holds that
electricity prices will be lower to the consuming public if the major electricity demanders would
make their demand function known to suppliers prior to contracting. The experiments
demonstrate that the presumption should be that opposite would be the case. Disclosure of the
demand information would result in a tendency for prices to increase, especially in the cases in
which demand and supply are both inelastic and in which demand is changing, as is expected to
be the case in Califormia in the future.

Is it the cése that the California wholesale electricity market is special in the sense that
the law of supply and demand would work completely differently than the way that it is observed
at work in the laboratory? Currently, neither general theory nor institutional fact has been
advanced to suggest anything other than a presumption that the basic principles operate in
California in the same way that they are assumed to work in general. Indeed advocates of the
forcing of information revelation have produced n-o theory at all and instead have advanced the

proposition as if it is completely general, applicable to all markets. Thus, the experiments

19



produced here place a burden on the advocates to produce a theory of sufficient generality to
support the proposition that they advance. When that 1s done additional tests can be performed

to test its reliability.
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Figure 1: Example Marketscape Trading Screen
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Figure 4: Supply and Demand for Design C
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Figure 6: Supply and Demand for Design E
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Figure 7: All Transaction Prices in Session 040267
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Figure 9: Median Transaction Prices by Session, Design A
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Figure 10: Median Transaction Prices by Session, Design B
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Figure 11: Median Transaction Prices by Session, Desion D
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Figure 12: Median Transaction Prices by Session, Design E
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Figare 13: Median Transaction Prices by Session, Design C
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Table 1: Experimental Sessions

Index

Location

Market Parameters

Disclosure Condition

040203
040204

040206 -

040207
040208

040213
040214
040215a
040215b
040215¢

040216a

040216b

040229a

040229

040301

040308

040309

CIT
CIT
CIT
CIT

EXT

Purdue
CIT
Purdue
CIiT
Purdue

CIT

Purdue

Purdue

LT

Purdue

Purdue

Purdue

Design A
Design A
Design A.
Design A
Design D, upward shift in
equilibrium in period 7
Design B Set 2
Design B Set 3
Design B
Design B
Design B
Design C set 4b Schedule 3
demand shifts 3.4,5,8
Design C set 4b Schedule 3
demand shifts 3,4,5,8
Design D, downward shift
in equilibrium in period 7
Design D, downward shift
in equilibrium in period 7
Design D, upward shift in
equilibrium in period 7
Design E, supply shift per.
6, demand shift per. 10
Design E, supply shift per.
6, demand shift per. 10

buyer values known to sellers

buyer values known to sellers
seller cost known to buyers
seller cost known to buyers

buyer values known to sellers

buyer values known to sellers
buyer values known to sellers
seller cost known to buyers
seller cost known to buyers
buyer values known to sellers
buyer values known to sellers
periods 5, 9
buyer values known to sellers
periods 5, 9

buyer values known to sellers
buyer values known to sellers
buyer values known to sellers
buyer values known td seliers

buyer values known to seliers




Table 2:

Deviations of Median Transaction Prices from Competitive Equilib rium

Session Period 2 Period § Difference in Absolute -
Index Median-CE Median-CE Deviations (Period 2 - Period 5)
Design A

0406203 50 0 50
040204 49 50 -1
040206 0 0 0
040207 -25 -15 10
Design B

040213 0 0 0
040214 0 0 0
040215¢ 0 0 0
040215a 0 0 0
040215b 0 0 0
Design D

040208 ~25 0 25
040301 0 0 0
040229%a -25 0 Z5
0402290 0 0 0
Design £

040308 0 0 0
040309 -25 -22.5 25

R

£y P e R
3 {r} ﬁ Ehé bl L



Appendix A: Experiment Instructions for Specific Multilateral Negotiation Rules in
Marketscape ' :




The word buyer or seller reflects how you are seen by others. Odd numbers are buyers and even numbers are sellers. 1
Buyers buy units from others (thus are viewed as a buyer by others) and then sell to the experimenter for profit.

Sellers sel! units to others (thus are viewed as a seller by others) after they have bought them from the experimenter.
There are two types of markets. In your private market, you accept deals offered by the experimenter. Buyers will sell
to the experimenter the units they bought from others and sellers will buy from the experimentar the units that they plan
to sell to others.

In your personal market you will receive offers from others just as you will place offers in their personal markets.

JERT

Private marlket is
here for 125. ‘ ~ i
Experimenter | MARKET SURTMARY TD: 125 Eha Fak 12 17:15:5] 2004 Fensd 11 [Clomad
will place orders |

pezh. ecud ket 4

"-..‘.__ My dedey; Foeag
here that 125 ] ‘ h]:}’k:*! i I‘sml;;’c Srgh B O 1oy ""“”’:’L..! ; £l
can accept or @ Fuita | Peuse |
reject, s '

Personal markets

are here. Yours
1s in blue, Offers
that others send
to vou will

Lmo oo oD @ DS

2 < i
; \w
ARSI e
bvvezioty FryofRupmonr pUnEEE LT L - &

A
a{y_piar here. Tust 2| G These are the Chickeheis toT
chck on it to see ': RDHAL TRADE HIFTORY I 4LL AARIETE ICK her
- _ e best offers There are the pebidah
: you have at orders you
sy screens. Do
" that location. have
; ; : : not use the
Your mventory is” | : : T : outstanding.
i Tine mesler Uetropage. baczades al of Gyr alfonmons ansd descdptsons of maket fieitions, = bl’OWSGI
here. It appears o EMALEPLE SIMMARY PAOR Click to
. 3 & ertrgds @A TE reload
in all markets w EEHATTIES cancal }

=

3 Spenalaiodo i § CU A Rl wou SRl N
because the : EiiFig,

.. ; FLow e mlorvp) el evane e et ages Serwes bt
program needs

mventory in a
market before it
will Jet you sel

o that person.

Your cash on hand Your history of all trades will be
' shown here.

s Watch the tune. 5
= [f you are a buyer, you will be placing orders in the EVEN personal markets (the odd are other buyers and
like you ave buying from the experimenter in a private market).

If you are a seller, you will be placing orders in the ODD personal markets (the evens are other sellers and
like you will be buying units from the experimenter in a private market).

= All offers are for 1 unit. '
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Click on your
private market and

you will see orders g

placed by the
experimenter.

If you are a buyer you
will be buying from
others and reselling to
the experimenter. You
sell to the experimenter
by accepting buy orders
placed here.

Click on the order you
want to accept and then
click accept.

Ti: 135

Thne By §X 179

st
?matl,{fi(rsmi-

BELOAD

CUTRRENT BATA

Yiest e uwy
Qs
u i

Fous bavve, I R

Bast Sal
Dr
8.

Lzt
Traabv

Tl B B B e e [

Gk

heLQepeGoedy

- ]11 - _A___ailﬁm e

Wivdsy Feyre
ey o Hay T 3] Er‘salt.iffr‘—“gj
et ) Taves i
e o Baare [
e

Shaed 7, lene w5

DL sl

o s Dl b Hod antama Gegd |y indaod . blormalion cedte oz 9 Tiat Fois 12 17 52 13 200

YOUR PrivateX 125 PRIVATE MARKET

If you are a seller vou
will be selling to others
the units that you buy
from the experimenter
by accepting sell orders
that the experimenter
places here.

Click on the order you
want to accept and then

click on accept.

\Private Sell Order Book

Offers sent to you by

1m: 15

Ths Fab 12 1

) o e BELOAD
Fenod 8L [ El0ead- CHREENT DATA

Bume mnmmm;‘:ﬂéiﬂn

ey

finetliuy EestSall  Last Ay y
[o)~73 4 DB e Deas Trades Grash
i 3 ]
2 &
£ @
s, ]
o<, @
R R e @ @
& @
£ @
o @
& @
ofs @
S G

Bl Fummasty

others will be
displayed here.

YOUR X125 PERSONAL MAREKET

Fou ke @ xin e mrabed

If vou are a seller
others will send you
buy orders. They will
appear here. Just
click on the one you
want and the click on

accept.

—

{ Persanal Buy Order Boek

ezl

Personai Sell Crrder Book

v Keme

tcape - &, |
= e

TR

EEATHI A

If you are a buyer others will send
you Sell orders that will appear
here. Just click on the ones that you
want and then click on accept.
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Payoff Summary Link: Extra Information

This link provides a summary of your past earnings and payoffs. It also contains special
information for the sellers (even numbers).

Sellers will have information about the minimum values that buyers (odd numbers) have for
units. At the payoff summary link the sellers (even numbers) will find the following table.

BUYER Value of unit to buyer j
NUMBER 1st unit 2nd unit nth unit
X121- ¢ .
X123 . P
X125 . e P
X127 ° ® &
X 1 29 ® _J L L]

These numbers are a floor of the values that the buyers have in their private order book — the
value for which they can resell the unit to the experimenter are at least this high. In some cases

these values might be the exact numbers and in other cases these values might be lower than the
exact values.




